Cholelithiasis is a common disease in the general population. One of its risk factors is the type 2 diabetes mellitus, related to metabolic abnormalities associated to overweight, obesity, insulin resistance, hypertriglyceridemia and dietary habits. The main risk factors to cholelithiasis are genetic susceptibility, ileum resection, diabetes mellitus, obesity, hemolytic anemia, age, estrogens and cirrhosis. This study aims to make a correlation between diabetes mellitus and obesity versus prevalence of cholelithiasis in these patients.
Brazilian health care system. Its distribution is universal, varying according to ethnic, hereditary and lifestyle factors [1] .
It is estimated that 7% to 10% of the world's population are cholelithiasis carriers. In Brazil, the prevalence in necropsy studies in individuals over 20 years old varied from 9.1% to 19.4% [1] [2] .
The cholelithiasis affects predominantly multiparous and obese women, doubling its incidence with the use of contraceptives and estrogen in the postmenopausal stage [3] . Its occurrence increases with age [2] [3] [4] [5] ; and parity [6] .
One of its risk factors is the type 2 diabetes mellitus and it is related to metabolic abnormalities associated with overweight, obesity, insulin resistance, dyslipidemia and dietary habits [1] [7] .
Obesity, overweight and rapid weight loss increases the risk of cholelithiasis [8] , doubling its incidence in patients weighing 20% above the ideal [1] .
During an assessment carried out in a Basic Family Health Centre, it was perceived that several diabetic and obese patients complained about abdominal pain and stomach discomfort related to Cholelithiasis and with this study, it is worth mentioning the prevalence of this pathology in patients with type 2 diabetes and obesity.
The patients of this study were seen at a Basic Family Health Centre in Irece-BA to perform glycemic control, periodic ambulatory care and dyspeptic symptoms and abdominal pain examination. This research covered the period between January and December of 2014 and a total of forty patients with previous diagnosis of type 2 diabetes mellitus, and thirty patients with various stages of obesity were assessed.
Frequency of Cholelithiasis
Its frequency varies according to the population studied either retrospectively, by autopsies and cholecystectomy rates, as prospectively via abdominal ultrasound [1] [9] . An estimated 7% to 10% of the world population is a cholelithiasis carrier [2] . Its prevalence is lower in African countries when compared to the United States and Europe [3] . In the United States, the estimated prevalence is 10% to 15%, with one million new diagnosed cases per year resulting in 600,000 annual surgical interventions [3] .
In Argentina, the overall prevalence is 20.5%, 23.8% of women and 15.5% of men and it is related, with both genders, to age and BMI [10] .
In northern Italy, in the city of Sirmione, a population-based study with abdominal ultrasound in 4720 people was conducted and the occurrence of cholelithiasis was 6.7% in men and 14.6% in women [6] .
In Brazil, a survey conducted by ultrasound, the prevalence reached 14.8% of those aged over 20 years old [3] . In Campinas, studying 2355 autopsies, a prevalence of 10.3% was found [4] . In the city of São Paulo, the autopsy study in patients older than 20 years of age, prevalence reached 14.7% and 26.4% in male and female genders, respectively [5] .
Pathophysiology of Cholelithiasis
The formation of gallstones, in the gallbladder, is due to changes in the regulation of secretion of the main organic compounds of the bile with an absolute hypersecretion of biliary cholesterol and relative hypersecretion of bile acids, unbalancing the ratio and equilibrium of cholesterol/bile salts and lecithin, resulting in a lithogenic bile [2] .
The increase in the cholesterol concentration in the cytoplasmic vesicles forms multilaminar particles, making room for crystal formation that clusters into solid form [2] .
There are studies that establish a direct relationship between the high production of cholesterol by the liver associated with the metabolic syndrome and insulin resistance. Genetic, environmental and lifestyle factors provide increase of cholesterol and metabolic syndrome. Insulin resistance, on the other hand, is acknowledged as a main component in the biliary lithogenesis, which is now regarded as a manifestation of the metabolic syndrome [2] [9] [11] . The gallbladder motility is a relevant factor in the genesis of calculi, on this account the biliary stasis triggers mucin accumulation. This interferes the mechanism of gallbladder emptying, increasing the unconjugated products of the bilirubin, which, being slightly soluble may precipitate in the presence of calcium [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] .
Prevalence and Pathogenesis of the Diabetes Mellitus and Association with Obesity and Metabolic Syndrome
Diabetes mellitus (DM) represents a group of metabolic diseases with various etiologies, characterized by hy-perglycaemia that results from impaired insulin secretion by the beta cells, peripheral resistance to insulin action or both. The two main etiologies are type 2 diabetes mellitus (T2DM) and T1DM, which corresponds to 5% to 10% of cases. The chronic hyperglycaemia in diabetes is often associated with damage, dysfunction and failure of several organs, mainly eyes, kidneys, heart and blood vessels [12] . According to estimates of the International Diabetes Federation there are about 285 million diabetics in the world (6.4% of the adult population) and that number will rise to approximately 440 million by 2030 [13] . This increase in the prevalence of DM is due to people longevity associated with an increased consumption of saturated fat, sedentary lifestyle and therefore obesity [14] . Approximately 70% to 90% of patients with T2DM also have metabolic syndrome, characterized by a group of factors that imply a high cardiovascular risk (dyslipidemia, abdominal obesity, insulin resistance, altered glucose tolerance or diabetes and hypertension) [15] .
The main pathophysiological mechanisms leading to hyperglycemia in T2DM are peripheral resistance to insulin action in adipocytes and mainly in skeletal muscle; impaired insulin secretion by the pancreas: increased hepatic glucose production, resultant of insulin resistance in the liver. However, other components play an important role in the pathogenesis of type 2 diabetes: the adipocyte (accelerated lipolysis), gastrointestinal tract (deficiency/incretin resistance), pancreatic alpha cells (hyperglucagonemia), kidney (increased reabsorption of glucose by the kidney tubules) and the brain (insulin resistance). As a group, these components consist of what has been recently called "ominous octet" [16] .
The most relevant risk factors for the development of type 2 diabetes are associated with metabolic syndrome. Obesity is the most important one (especially the one with predominantly abdominal fat distribution). In general, the higher the waist circumference and body mass index, the greater the risk of T2DM. The incidence of T2DM is five times higher in patients with metabolic syndrome (MS), compared to a group of patients without the syndrome [16] .
Cholelithiasis in Diabetic Patient
Experimental and epidemiologic studies support the concept that people with diabetes have a higher risk to cholelithiasis, although not universally accepted. Likewise, there is no consensus on what is the most appropriate course of action towards the diabetic patient with gallstones. The literature reports higher incidence of gallstone disease in diabetic patients, although this fact may be related to the dietary habits of people with diabetes, the common overweight in this condition or old age, rather than the diabetes itself. However, the autonomic neuropathy, when installed, could be responsible for lithiasic tendency in this group of patients [17] .
One study looked at 566 cholecystectomies for acute cholecystitis, 123 of these patients were diabetic, 433 nondiabetic. The diabetic group showed morbidity (21% vs. 9%) and significantly higher mortality rates [13] .
In a study of cases and controls with 72 emergency cholecystectomies, diabetic patients had more complications (38.9%) than nondiabetics (20.8%) did. Infection was the main cause, three times more frequent in diabetic patients. Validating these findings, a study with autopsies showed that although rare, severe complications and death from cholelithiasis were significantly more common in diabetic patients than in nondiabetics [18] .
The susceptibility of infections in diabetic people should contribute to such complications, since high glucose concentration, hyperinsulinemia, dehydration, malnutrition and vascular disease lead to the disequilibrium of exacerbated host by phagocytosis default, chemotaxis and intracellular bactericidal activity [18] .
Pathogenesis of Cholelithiasis in Type 2 Diabetic Patients
Although the increased risk of cholelithiasis is well documented among diabetic patients, pathogenic mechanisms are not yet so clear. A study indicated that patients with type 2 diabetes presented a supersaturation of interdigestive bile with low concentration of bile acids, whereas patients with type 1 diabetes mellitus and normal control showed no such changes. It is also well documented that there is a relationship between the state of hyperinsulinism, more often in patients with type 2 diabetes mellitus, with the increase of gallstones [19] . Furthermore, the risk of cholesterol stone formation and diabetes are due to a likely gallbladder hypomotility, mainly due to an underlying autonomic neuropathy-diabetic gastroparesis [17] .
Treatment
The treatment aims surgical removal of the gallbladder initially performed by laparotomy. At the end of the twentieth century, it began to be performed using smaller accesses, such as minilaparotomy and then by laparoscopy, which is considered the gold standard access these days [7] .
Study Group and Outcomes
Over 12 months, from January 2014 to December 2014, 70 records of patients with type 2 diabetes were evaluated in a clinic. From the patients evaluated, 26 of them were diagnosed with cholelithiasis (37.1%) with an average of 50.5 years of age. The number of obese patients with biliary lithiasis was 35% when compared to noncarriers of cholelithiasis, and they were all diabetics. In a study, Ferreira et al., found, in a group of patients studied by him, that 9% had diabetes and of these patients, approximately 54% had gallstones, a number considered high for this group. Regarding age, Coelho et al. found an average of 59.9 years old [3] [17] . In the results found for patients with cholelithiasis, there was a predominance of women, similar to the study of Nakai et al., in which the frequency of cholelithiasis was 23.8% of women versus 15.5% of men; 14.6% women versus 6.7% men and 26.4% women versus 14.7% men, respectively [5] .
Conclusion
Analysis of the data obtained in this study showed a prevalence of cholelithiasis of approximately 37% out of 70 patients with type 2 diabetes in a Basic Family Health Centre in Sao Francisco neighborhood in the city of Irece, Bahia. This high prevalence can be explained by the following hypotheses: bile of diabetic patients is more lithogenic since the supersaturation of cholesterol in bile is higher and the concentration of bile acids is lower. It leads to the formation of gallstones; and the gallbladder hypomotility of diabetics that, due to hyperglycemia, leads to autonomic neuropathy, stenosis of the arterioles and reduction of the smooth muscle sensitivity that facilitates the biliary stasis and therefore the formation of stones. Due to the high prevalence of cholelithiasis in patients with diabetes and obese patients supported in the literature [17] [20] , it is questioned the utility, during primary health care, the application of abdominal ultrasonography in basic propaedeutic diabetic and obese patients in different degrees facilitates the possibility of cost reduction (treatment of complications) and decreases mortality in this group of patients.
